Phosphorylated, cellulose-based substrates as potential adsorbents for bone morphogenetic proteins in biomedical applications: a protein adsorption screening study using cytochrome C as a bone morphogenetic protein mimic.
Screening studies aimed at identifying useful biomedical materials that (when combined with implants) can attract bone morphogenetic proteins to their surfaces have been conducted. In this paper, the screening process has involved carrying out protein adsorption studies using cytochrome C, as a BMP protein mimic on phosphorylated cellulose-based substrates. These studies have shown that phosphorylation of cellulose produces materials that are capable of attracting the adsorption of cytochrome C to their surface. In contrast, negligible cytochrome C adsorption was observed on the unphosphorylated cellulose-based materials. The selective uptake of the positively charged cytochrome C (from solutions at pH 9.51) by the negatively charged phosphorylated cotton and microcrystalline cellulose substrates was primarily due to this protein's high isoelectric point (i.e.p) of 9.8 which gives it a positive charge at pH<i.e.p. Although this may be an obviously, well known attribute of protein adsorption behaviour, this property with respect to phosphorylated materials and its potential use for selective BMP adsorption onto biomedical materials, have not been reported directly in the literature. The work thus shows that the phosphorylated cellulose-based substrates should be seriously considered as carrier materials that could be used (with preloaded BMPs) as part of an implant system to assist in implant healing.